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(54) INVERTER DEVICE 

(57)Abstract: 

PURPOSE: To prevent overcurrent tripping of an AC 
electric motor in an overcurrent state during power or 
regenerative operation and the speed reduction in an AC 
electric motor in advance. 

CONSTITUTION: When a positive peak current Idcp 
reaches an overcurrent state during power operation 
exceeding an allowable Idcpo, acceleration suppression 
control is performed where the increase in an output 
frequency is stopped the output frequency is increased 
until Idcp goes below Idcpo during acceleration control 
and deceleration promotion control is performed for 
reducing sliding in that the reduction ratio of the output 
frequency is increased until Idcp goes below Idcop during 
deceleration control. When the regeneration overcurrent 
state of the AC electric motor results, where the 
negative peak current Idcn exceeds the allowable value 
Idcno, acceleration promotion control for increasing the 
increase ratio of output frequency until Idcn goes below 
Idcno during acceleration control is performed and 
deceleration suppression control for decreasing and stopping or increasing the output frequency 
until Idcn goes below Idcno during deceleration control is performed, thus reducing negative 
sliding. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In the state where right side peak current which is provided with the following and as 
which said control circuit device is inputted exceeded an acceptable value, Perform acceleration 
inhibitory control which increase-stops or decreases an output frequency until right side peak 
current concerned falls below in the above-mentioned acceptable value, when it is during 
acceleration control of said alternating current motor, and. Slowdown promotion control which 
enlarges decrease proportion of an output frequency until right side peak current falls below in 
said acceptable value, when it is during reduction control of an alternating current motor is 
performed, In the state where negative side peak current inputted exceeded an acceptable value, 
Perform acceleration promotion control which enlarges percentage increases of an output 
frequency until the negative side peak current concerned falls below in the above-mentioned 
acceptable value, when it is during acceleration control of said alternating current motor, and. . It 
is characterized by being constituted so that slowdown inhibitory control to which reduction- 
stop or an output frequency is made to increase until negative side peak current falls below in 
said acceptable value, when it is during reduction control of an alternating current motor may be 
performed. It has an inverter main circuit for switching a DC-power-supply output, and a control 
circuit device to which a volts alternating current of variable voltage and a variable frequency is 
made to output by controlling switching operation of this inverter main circuit, An inverter device 
constituted so that an alternating current motor might be driven at variable speed by increasing 
gradually or dwindling the output frequency. 

A current detecting means which detects a direct current which flows between said DC power 
supply and an inverter main circuit. 

A right side peak current detecting means which detects right side peak current of a direct 
current detected by this current detecting means, and is given to said control circuit device. 
A negative side peak current detecting means which detects negative side peak current of a 
direct current detected by an adjournment current detecting means, and is given to said control 
circuit device. 

[Claim 2]A control circuit device is constituted so that decrease proportion of the output 
frequency concerned may be enlarged by bringing forward reduction speed per unit time of an 
output frequency, when performing slowdown promotion control, The inverter device according 
to claim 1 constituting so that percentage increases of the output frequency concerned may be 
enlarged by bringing forward an increasing speed per unit time of an output frequency, when 
performing acceleration promotion control. 

[Claim 3]A control circuit device is constituted so that decrease proportion of the output 
frequency concerned may be enlarged when performing slowdown promotion control, and only a 
predetermined rate decreases an output frequency, The inverter device according to claim 1 
constituting so that percentage increases of the output frequency concerned may be enlarged 
when performing acceleration promotion control, and only a predetermined rate makes an output 
frequency increase. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the inverter device provided with the function to 
detect the current which flows between DC power supply and an inverter main circuit. 
[0002] 

[Description of the Prior Art]In an inverter device, a current detecting means is established all 
over the energization way from DC power supply to an inverter main circuit, and it is made to 
perform overcurrent protection operation, the display action of output current, etc. 
conventionally based on the detect output by this current detecting means. 
[0003]The example of composition of this kind of inverter device is shown in drawing 5 . In this 
drawing 5 , DC power supply 2 provided so that the output of AC power supply 1 might be 
rectified output that rectification output between the power supply buses 4 and 5 via the 
smoothing capacitor 3. The inverter main circuit 6 to which electric power is supplied from these 
power supply buses 4 and 5 carries out three-phase bridge rectifier connection of the six 
switching transistors, for example, changes, and drives the alternating current motor 7 with that 
output. For example, the current detection machine 8 which comprises hole CT was formed as a 
current detecting means which outputs the level according to the current which flows through 
DC bus 5, and the polar detecting signal Idc, and the detecting signal Idc is given to the full wave 
rectifier circuit 9 and the average current detector circuit 10. 

[0004]Said full wave rectifier circuit 9 was constituted as an absolute value amplifying circuit 
using an operational amplifier, and after the rectification output passes the peak detection circuit 
1 1 , it is given to the control circuit device 1 2 as a load current IL. Said average current detector 
circuit 10 functions as an active filter using an operational amplifier of a low pass form, and is 
given to the control circuit device 12 as the average current IAV which shows the average value 
of the current which flows through the output into DC bus 5. 

[0005]It is for the above-mentioned control circuit device 12 controlling the switching operation 
of each transistor in the inverter main circuit 6 through the drive circuit 13, In inputted load 
current IL and the average current IAV, it has the composition of presenting with the output 
voltage and the output frequency of the inverter main circuit 6 what is called V/F control that 
maintains at a predetermined relation, and presenting the slide compensation control of the 
alternating current motor 7, etc. with them. The above-mentioned load current IL is used for an 
over-current and overload detection control, or over-current ************, and the control 
circuit device 12 is used as load current value data for external outputs if needed. 
[0006]The routine for overcurrent-protection control is roughly shown in the flow chart of 
drawing 6 among the control contents by the control circuit device 12. In the above-mentioned 
overcurrent-protection control routine, it is judged whether load current IL exceeded the 
acceptable value ILO. In this case, at the time of the acceleration control of the alternating 
current motor 7, since a slide becomes large, without the ability of that rotation to follow the 
speed determined with inverter output frequency (output frequency of the inverter main circuit 
6) generally, load current IL will increase. When load current IL exceeds the acceptable value 
ILO, while the alternating current motor 7 is accelerating, or [ halting the increase in inverter 
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output frequency ] — or a return being carried out to the usual control routine, after performing 
Step B1 which controls acceleration of the alternating current motor 7 by making it decrease, 
and, Repetitive execution of the above-mentioned step B1 will be carried out until load current 
IL is settled below in the acceptable value ILO by reduction of the slide according to 
acceleration control of the alternating current motor 7. Such a series of control is generally 
called acceleration stole prevention control. 

[0007]Big regenerative current may flow into the smoothing capacitor 3 at the time of the 
reduction control of the alternating current motor 7, In the case (or although not shown in 
drawing 6 , when the terminal voltage of the smoothing capacitor 3 exceeds an acceptable value) 
where load current IL exceeds the acceptable value ILO, or [ halting reduction of inverter output 
frequency, while the alternating current motor 7 is slowing down ] — or after performing step B- 
2 which controls a slowdown of the alternating current motor 7 by making it increase, a return is 
carried out to the usual control routine, and above-mentioned step B-2, repetitive execution will 
be carried out until load current IL is settled below in the acceptable value ILO by reduction of 
regenerative current according to slowdown control of the alternating current motor 7, and the 
terminal voltage of the smoothing capacitor 3 is settled below in an acceptable value or. Such a 
series of control is generally called excess voltage stole prevention control. 
[0008] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional inverter device, 
when acceleration inhibitory control and slowdown inhibitory control are performed in a power 
running state, respectively at the time of a regenerative state and a slowdown at the time of the 
acceleration in the alternating current motor 7, Increase of an over-current will be promoted and 
there is a possibility that the over-current trip function provided in the inverter device 
depending on the case may work carelessly, or the alternating current motor 7 may stall. 
[0009]That is, drawing 7 (a) shows an example of the relation between the inverter output 
frequency at the time of the acceleration control of the alternating current motor 7 (two-dot 
chain line), and the revolving speed (solid line) of the alternating current motor 7. In the case 
where combine the driving shaft of the alternating current motor 7 with the driving shaft of other 
alternating current motors which used the inverter device of composition as the power supply 
like the above mechanically here, for example, and the parallel run of each electric motor is 
carried out in such the state, When the alternating current motor 7 is located in the backdrive 
side, the electric motor 7 concerned will always be in a regenerative state. 

[0010]For this reason, in the inverter device shown in drawing 5 , When the regenerative current 
from the alternating current motor 7 is detected as a load current IL and the load current IL 
exceeds the acceptable value ILO to the timing t1 shown in drawing 7 (a), In order that 
acceleration inhibitory control mentioned above may be performed and the increase in inverter 
output frequency may halt (or reduction), In the alternating current motor 7, a negative slide may 
become large, and, in load current, IL may increase to the over-current trip level of an inverter 
device, for example, an over-current trip function will work carelessly in the timing t2. 
[001 1]Since a regenerative state generates such a phenomenon at the time of the acceleration 
control of the alternating current motor 7 not only the time of the parallel run of an electric 
motor but when load inertia made accelerating rates loose in the extremely large state, or when 
a rapid load change occurs, There is a thing in which acceleration inhibitory control is similarly 
carried out and an inverter device results at an over-current trip and to do. 
[0012] Drawing 7 (b) shows an example of the relation between the inverter output frequency at 
the time of the reduction control of the alternating current motor 7 (two-dot chain line), and the 
revolving speed (solid line) of the alternating current motor 7. When load increases rapidly in the 
time t1 in the figure (b), here, When the revolving speed of the alternating current motor 7 falls 
from the speed according to inverter output frequency, it changes into a power running state and 
the slide of the alternating current motor 7 becomes large in connection with this, slowdown 
inhibitory control which load current mentioned above from the timing t2 whose IL exceeded the 
acceptable value ILO is performed. Then, in order that reduction of inverter output frequency 
may halt (or increase), A slide becomes still larger, for example, an inverter device may result in 
an over-current trip in the timing t3, or, below in load torque, the generating torque of the 
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alternating current motor 7 may become, and the electric motor 7 may stall. 
[0013]The phenomenon of an over-current trip of an inverter device and damping of the 
alternating current motor 7 which were mentioned above, Without detecting whether the 
alternating current motor 7 is during power running, or it is during regenerative operation, When 
an overcurrent state occurs during the accelerating operation of the electric motor 7 concerned, 
acceleration inhibitory control is performed uniquely, and since slowdown inhibitory control is 
uniquely performed when an overcurrent state occurs during decelerating operation, it is caused. 

[001 4] However, in the inverter device shown in drawing 5 , since high-speed detection of in any 
the alternating current motor 7 shall be between a power running state and a regenerative state 
was not able to be carried out, there was a problem that the above phenomena could not be 
prevented beforehand. That is, the detecting signal Idc according to the current detection 
machine 8 by the composition of drawing 5 is impossible for the ingredient for Masakata 
increasing in the state of the power running of the alternating current motor 7, and an opposite 
direction ingredient detecting the polarity of the detecting signal Idc based on load current IL 
after passing the full wave rectifier circuit 9 in a regenerative state in large Since the 

damping time constant of the average current detector circuit 10 where the above-mentioned 
detecting signal Idc is given is generally set as 10 or more msec, it cannot carry out high-speed 
detection of the polarity of the detecting signal Idc based on the average current IAV passing 
through this average current detector circuit 10, either. Therefore, with the inverter device of 
composition, the phenomenon of damping of an over-current trip and the alternating current 
motor 7 cannot be prevented beforehand conventionally. 

[0015]This invention is made in light of the above-mentioned circumstances, and the purpose, It 
is detectable by easy composition in any the alternating current motor which is load shall be 
between a power running state and a regenerative state at high speed, Based on the detection 
result, there is preventing beforehand generating of the situation of damping of an over-current 
trip and the above-mentioned alternating current motor in providing the inverter device which 
does effects, such as becoming possible, so. 
[0016] 

[Means for Solving the Problem]An inverter main circuit for this invention to switch a DC- 
power-supply output to achieve the above objects, It has a control circuit device to which a 
volts alternating current of variable voltage and a variable frequency is made to output by 
controlling switching operation of this inverter main circuit, In an inverter device constituted so 
that an alternating current motor might be driven at variable speed by increasing gradually or 
dwindling the output frequency, A current detecting means which detects a direct current which 
flows between said DC power supply and an inverter main circuit, A right side peak current 
detecting means which detects right side peak current of a direct current detected by this 
current detecting means, and is given to said control circuit device, After establishing a negative 
side peak current detecting means which detects negative side peak current of a direct current 
detected by an adjournment current detecting means, and is given to said control circuit device, 
Perform acceleration inhibitory control which increase-stops or decreases an output frequency 
until right side peak current concerned falls below in the above-mentioned acceptable value, 
when right side peak current into which said control circuit device is inputted is during 
acceleration control of said alternating current motor in the state where an acceptable value was 
exceeded, and. Constitute so that slowdown promotion control which enlarges decrease 
proportion of an output frequency may be performed, until right side peak current falls below in 
said acceptable value, when it is during reduction control of an alternating current motor, and. In 
the state where negative side peak current inputted exceeded an acceptable value, Perform 
acceleration promotion control which enlarges percentage increases of an output frequency until 
the negative side peak current concerned falls below in the above-mentioned acceptable value, 
when it is during acceleration control of said alternating current motor, and. It constitutes so 
that slowdown inhibitory control to which reduction-stop or an output frequency is made to 
increase may be performed, until negative side peak current falls below in said acceptable value, 
when it is during reduction control of an alternating current motor (claim 1). 
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[0017]In this case, perform said control circuit device by enlarging decrease proportion of the 
output frequency concerned by bringing said slowdown promotion control forward for reduction 
speed per unit time of an output frequency, and. It can also have composition performed by 
enlarging percentage increases of the output frequency concerned by bringing said acceleration 
promotion control forward for an increasing speed per unit time of an output frequency (claim 2). 

[0018]Perform a control circuit device by enlarging decrease proportion of the output frequency 
concerned, when only a predetermined rate decreases an output frequency in slowdown 
promotion control, and. When only a predetermined rate makes an output frequency increase 
acceleration promotion control, it can also have composition performed by enlarging percentage 
increases of the output frequency concerned (claim 3). 
[0019] 

[Function]In the inverter device according to claim 1 , a control circuit device makes the output 
frequency of an inverter main circuit increase gradually at the time of the acceleration control of 
an alternating current motor, and is dwindled at the time of reduction control. It comes to detect 
a direct current which flows between DC power supply and a main circuit at the time of the drive 
of an alternating current motor, and the positive ingredient of the detection current increases in 
the power running state of an alternating current motor, and the negative ingredient of a current 
detecting means increases in a regenerative state. A right side peak current detecting means 
detects the right side peak current of the direct current detected by the current detecting 
means, and gives it to a control circuit device, and a negative side peak current detecting means 
detects the negative side peak current of the above-mentioned detection direct current, and 
gives it to a control circuit device. 

[0020]When the right side peak current inputted changes into the state (power running 
overcurrent state of an alternating current motor) where the acceptable value was exceeded 
(i.e., when it changes into the state where the slide increased), a control circuit device, 
Acceleration inhibitory control which increase-stops or decreases an output frequency is 
performed until the right side peak current concerned falls below in the above-mentioned 
acceptable value, when it is during the acceleration control of an alternating current motor, and 
the slide is decreased. In the above-mentioned state, when it is during the reduction control of 
an alternating current motor, slowdown promotion control which enlarges decrease proportion of 
an output frequency is performed until right side peak current falls below in said acceptable 
value, and the slide is decreased. 

[0021] When the negative side peak current inputted changes into the state (regeneration 
overcurrent state of an alternating current motor) where the acceptable value was exceeded 
(i.e., when it changes into the state where the negative slide increased), a control circuit device, 
Acceleration promotion control which enlarges the percentage increases of an output frequency 
is performed until the negative side peak current concerned falls below in the above-mentioned 
acceptable value, when it is during the acceleration control of said alternating current motor, and 
the negative slide is decreased. In the above-mentioned state, when it is during the reduction 
control of an alternating current motor, slowdown inhibitory control to which reduction-stop or 
an output frequency is made to increase is performed until negative side peak current falls below 
in said acceptable value, and a negative slide is decreased. 

[0022]In the inverter device according to claim 2, when performing the above-mentioned 
slowdown promotion control or acceleration promotion control, by bringing forward the reduction 
speed or the increasing speed per unit time of an output frequency, Since control which enlarges 
the decrease proportion or percentage increases of an output frequency is performed, slowdown 
promotion control and acceleration promotion control will be performed smoothly. 
[0023]In the inverter device according to claim 3, when performing said slowdown promotion 
control or acceleration promotion control, an output frequency by making only a predetermined 
rate decrease or increase, Since control which enlarges the decrease proportion or percentage 
increases of an output frequency is performed, the effect by slowdown promotion control and 
acceleration promotion control will be demonstrated at an early stage. 
[0024] 
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[Example]Hereafter, it explains, referring to drawing 1 - drawing 3 for the 1st example of this 
invention. However, since the same component part as said drawing 5 exists in drawing 1 , about 
the portion, explanation is omitted by attaching drawing 5 and identical codes. The right side 
current detecting circuit 21 is constituted combining the inversed amplification 21a which 
receives the detecting signal Idc from the current detection machine 8, and the reversed type 
half wave rectifier circuit 21b which undergoes the output of this inversed amplification 21a. 
After the rectification output from the half wave rectifier circuit 21b passes the 1st peak 
detection circuit 22, it is given to the control circuit device 23 as direct-current positive side 
peak current Idcp. 

Here, the right side peak current detecting means 24 as used in the field of this invention is 
constituted by the combination of the above-mentioned positive side current detecting circuit 21 
and the 1st peak detection circuit 22. In the above-mentioned inversed amplification 21a, the 
amplification factor is set as "1." 

The half wave rectifier circuit 21b is constituted as a one electrode nature amplifier using an 
operational amplifier. 

[0025]The negative side current detecting circuit 25 which comprises a reversed type half wave 
rectifier circuit was formed so that the detecting signal Idc from the current detection machine 8 
might be received, and after the rectification output passes the 2nd peak detection circuit 26, it 
is given to the control circuit device 23 as direct-current negative side peak current Idcn. Here, 
the negative side peak current detecting means 27 as used in the field of this invention is 
constituted by the combination of the above-mentioned negative side current detecting circuit 
25 and the 2nd peak detection circuit 26. The half wave rectifier circuit which constitutes the 
above-mentioned negative side current detecting circuit 25 also comprises the one electrode 
nature amplifier using an operational amplifier. 

[0026]The above-mentioned detecting signal Idc is a thing used as a waveform as shown in 
drawing 2 (a) here, Direct-current positive side peak current Idcp and direct-current negative 
side peak current Idcn which are obtained through the 1 st and 2nd peak detection circuits 22 
and 26 after rectifying respectively each ingredient of the right side of this detecting signal Idc 
and a negative side serve as a waveform as shown in drawing 2 (b) and (c), respectively. 
[0027]The routine for overcurrent-protection control is roughly shown in the flow chart of 
drawing 3 among the control contents by the control circuit device 23. 
It explains with the operation and effect related about this below. 

The control circuit device 23 has composition which carries out a trip, when either [ at least ] 
direct-current positive side peak current Idcp or direct-current negative side peak current Idcn 
exceeds a predetermined over-current trip level. 

[0028]In the above-mentioned overcurrent-protection control routine, direct-current positive 
side peak current Idcp judges whether the acceptable value Idcpo set up beforehand was 
exceeded (Step A1). In this case, when the induction motor 7 is in a power running state. It is 
shown that, as for the detecting signal Idc with the current detection machine 8, the state (state 
judged to be "YES" at Step A1) where the ingredient for Masakata increases and the above- 
mentioned direct-current positive side peak current Idcp exceeded the acceptable value Idcpo 
therefore has the induction motor 7 in a power running overcurrent state. 

[0029]When there is no induction motor 7 in a power running overcurrent state, direct-current 
negative side peak current Idcn judges whether the acceptable value Idcno set up beforehand 
was exceeded (Step A2). In this case, when the induction motor 7 is in a regenerative state. It is 
shown that, as for the detecting signal Idc, the state (state judged to be "YES" at Step A2) 
where a negative direction ingredient increases and the above-mentioned direct-current 
negative side peak current Idcn exceeded the acceptable value Idcno therefore has the induction 
motor 7 in a regeneration overcurrent state. 

[0030]When there is no induction motor 7 in an overcurrent state (it is "NO" at Step A2), carry 
out a return to the usual control routine, but. When it is in an overcurrent state (it is "YES" at 
any of Step A1 and A2 they are), or the over-current will not be based on power running current, 
control which is different by what is depended on regenerative current is performed. 
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[0031] When it is judged as "YES" at Step A1 (i.e., when it is in a power running overcurrent 
state), Judge whether it is under [ acceleration control / of the alternating current motor 7 ] 
****** (step A3), and when it is during acceleration control, or [ halting the increase in inverter 
output frequency ] — or by making it decrease, control which controls acceleration of the 
alternating current motor 7 is performed (step A4), and a return is carried out to next at the 
usual control routine. Repetitive execution of above acceleration control step A4 is carried out 
until direct-current positive side peak current Idcp becomes by reduction of the slide of the 
alternating current motor 7 below in the acceptable value Idcpo. 
Thereby, what is called acceleration stole prevention control is performed. 

[0032]On the other hand, when acceleration control of the alternating current motor is not being 
performed by the power running overcurrent state of the alternating current motor 7 (it is "NO" 
at step A3), it is judged whether it is under [ reduction control / of the alternating current motor 
7 ] ****** (step A5). At this time, when it is not during reduction control, carry out a return as it 
is, but. When it is during reduction control (i.e., when performing control which decreases inverter 
frequency one by one), slowdown promotion control of enlarging that decrease proportion is 
performed (Step A6), and a return is carried out to next at the usual control routine. Therefore, 
repetitive execution of the above slowdown promotion step A6 will be carried out until direct- 
current positive side peak current Idcp becomes by reduction of the slide of the alternating 
current motor 7 accompanying the slowdown promotion control below in the acceptable value 
Idcpo. 

[0033]By bringing forward the reduction speed per unit time of inverter output frequency in the 
above-mentioned slowdown promotion step A6, When the output frequency has composition 
which performs control in which even the level according to a actual speed of the alternating 
current motor 7 falls at an early stage smoothly and comparatively or only a predetermined rate 
decreases inverter output frequency at a stretch, It can have composition which performs 
control which demonstrates the effect by the output frequency reduction at an early stage. 
[0034]That is, at the time of the reduction control of the alternating current motor 7, by load 
increasing rapidly, the revolving speed of the alternating current motor 7 falls from the speed 
according to inverter output frequency, and will be in a power running state, Even when the slide 
of the alternating current motor 7 becomes large in connection with this, control which controls 
a slowdown of the alternating current motor 7 like composition before is not performed, and 
control which promotes the slowdown is performed. As a result, it is a becoming thing whose a 
possibility that the slide of the alternating current motor 7 and by extension, direct-current 
positive side peak current Idcp will fall at an early stage, and an inverter device may result in an 
over-current trip, or the alternating current motor 7 may stall with shortage of generating torque 
is lost. 

[0035]When it is judged as "YES" at said step A2 (i.e., when it is in a regeneration overcurrent 
state), it judges whether it is under [ acceleration control / of the alternating current motor 7 ] 
****** (Step A7), and when it is not during acceleration control, it is judged whether it is under 
[ reduction control / of the alternating current motor 7 ] ****** (Step A8). At this time, when it 
is not during reduction control, carry out a return as it is, but. or [ halting reduction of inverter 
output frequency, when it is during reduction control ] — or by making it increase, control which 
controls a slowdown of the alternating current motor 7 is performed (step A9), and a return is 
carried out to next at the usual control routine, repetitive execution of the above slowdown 
control step A9 is carried out until direct-current negative side peak current Idcn becomes by 
reduction of the regenerative current according to slowdown control of the alternating current 
motor 7 below in the acceptable value Idcno, and the terminal voltage of the smoothing capacitor 
3 is settled below in an acceptable value or. 

A negative slide decreases by this and what is called excess voltage stole prevention control is 
performed. 

[0036]When acceleration control of the alternating current motor is being performed by the 
regeneration overcurrent state of the alternating current motor 7 on the other hand (it is "YES" 

http://www4.ipdl.inpit.go.jp/cgi-b^ 2009/01/21 



JP,07-177793,A [DETAILED DESCRIPTION] 



7/8 ^— V 



at Step A7), That is, when control to which inverter frequency is made to increase one by one is 
being performed, acceleration promotion control of enlarging those percentage increases is 
performed (Step A10), and a return is carried out to next at the usual control routine. Therefore, 
repetitive execution of the above acceleration promotion step A10 will be carried out until 
direct-current negative side peak current Idcn becomes by reduction of the negative slide of the 
alternating current motor 7 accompanying the acceleration promotion control below in the 
acceptable value Idcno. 

[0037]By bringing forward the increasing speed per unit time of inverter output frequency in the 
above-mentioned slowdown promotion step A10, When the output frequency has composition 
which performs control which goes up smoothly and comparatively even the level according to a 
actual speed of the alternating current motor 7 at an early stage or only a predetermined rate 
makes inverter output frequency increase at a stretch, It can have composition which performs 
control which demonstrates the effect by the increase in an output frequency at an early stage. 
[0038]That is, when the parallel run of the electric motor 7 concerned is carried out to other 
electric motors which linked the driving shaft directly at the time of the acceleration control of 
the alternating current motor 7, Or a regenerative state is presented in the case where a rapid 
load change occurs etc., even when a negative slide becomes large according to this, control 
which controls acceleration of the alternating current motor 7 like composition before is not 
performed, and control which promotes the acceleration is performed. As a result, it is a 
becoming thing whose a possibility that the negative slide of the alternating current motor 7 and 
by extension, direct-current negative side peak current Idcn will fall at an early stage, and an 
inverter device may result in an over-current trip is lost. 

[0039]Above, in short, constitute from above-mentioned this example so that the high-speed 
detection of the power running overcurrent state and regeneration overcurrent state of the 
alternating current motor 7 can be carried out by the right side current detecting circuit 21 and 
the negative side current detecting circuit 25 which do not include a time delay element, and. It 
constitutes so that control which controls an over-current based on the detection result and 
actual control state of the alternating current motor 7 may be performed exactly, and thereby, 
the fault of damping of an over-current trip or the alternating current motor 7 can be prevented 
beforehand. In this case, in this example, as a current detecting means for detection of the 
power running current of the alternating current motor 7, and regenerative current, What is 
necessary is just to form the one current detection machine 8, and moreover the hardware 
constitutions for processing the detecting signal Idc from this current detection machine 8, 
Since the 2nd 26 about peak detection circuit portion should just increase compared with 
composition conventionally which was shown in drawing 5 , the composition for acquiring the 
above effects also has the advantage of becoming comparatively easy. 

[0040]Although not shown in drawing 3 , when the acceptable value with which direct-current 
positive side peak current Idcp or direct-current negative side peak current Idcn was beforehand 
set up during constant-speed operation of the alternating current motor 7 is exceeded, it is also 
possible to control to control inverter output voltage, for example etc. About the average current 
IAV which serves as a candidate for detection with the inverter device of composition 
conventionally which was shown in drawing 5 , since it can guess from direct-current positive 
side peak current Idcp and direct-current negative side peak current Idcn, the average current 
detector circuit 10 in the drawing 5 can be made unnecessary. 

[0041 ]In the 1st example of the above, after rectifying the right side of the detecting signal Idc 
from the current detection machine 8, and a negative side, respectively, it had composition which 
detects the peak of each rectification output, but it is good also as composition which performs 
this reverse. That is, said 1st example and the 2nd example of this invention which does the 
same effect so are shown in drawing 4 , and only a portion which is below different from the 1st 
example about this is explained. 

[0042]In drawing 4 , the right side peak current detecting means 28 is constituted by the diode 29 
which rectifies the right side of the detecting signal Idc, the 1st peak detection circuit 30 that 
detects the peak of the rectification output, and the diode drops compensating circuit 31. 
The output is given to the control circuit device 23 as direct-current positive side peak current 
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Idcp'. 

The negative side peak current detecting means 32 is constituted by the diode 33 which rectifies 
the negative side of the detecting signal Idc, the 2nd peak detection circuit 34 that detects the 
peak of the rectification output, the diode drops compensating circuit 35, and the inversed 
amplification 36. 

The output is given to the control circuit device 23 as direct-current positive side peak current 
Idcn'. 

[0043] 

[Effect of the Invention]According to this invention, the above explanation constitutes so that, 
and the high-speed detection of the power running overcurrent state and regeneration 
overcurrent state of an alternating current motor can be carried out, and. Based on the control 
condition in any the detection result and alternating current motor shall be between an 
acceleration control state and a reduction control state, Since it had composition which 
performs selectively any of acceleration inhibitory control, slowdown promotion control, 
slowdown inhibitory control, and acceleration promotion control they are, the useful effect that 
prevention becomes beforehand possible about generating of the situation of damping of an 
over-current trip and an alternating current motor is done so, and the effect that what is 
necessary is just to establish one current detecting means for detection of each above- 
mentioned current, and simplification of composition can be realized can also do so. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole functional block diagram showing the 1st example of this invention 
[Drawing 2] Wave form chart 

[Drawing 3] The flow chart which shows a control content 

[Drawing 4] The drawing 1 equivalent figure showing the 2nd example of this invention 
[Drawing 5] The drawing 1 equivalent figure showing a conventional example 
[Drawing 6]Drawing 3 equivalent figure 

[Drawing 7] The characteristic figure for solution technical-problem explanation 
[Description of Notations] 

Two among a drawing DC power supply and 3 a smoothing capacitor and 6 An inverter main 
circuit, 7 an alternating current motor and 8 a current detection machine (current detecting 
means) and 21 A right side current detecting circuit, 22 and 30 the 1st peak detection circuit 
and 23 a control circuit device, and 24 and 28 A right side peak current detecting means, The 
2nd peak detection circuit, and 27 and 32 show 29, a negative side peak current detecting means 
and 33 show 31, and, as for a negative side current detecting circuit, and 26 and 34, 25 shows a 
diode drops compensating circuit a diode and 35. 



[Translation done.] 
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rj^E^Atilt'-^m^ I den frbjffiSimtlb&frh* 

mm 5 ^(D^mM^.mm^ 1 0 sr^s^-e# 5 0 

[0 04 1] ilBJBliatW-eH:, S»fE^t±i^8 
20 4» b ©^ttiff 1 dcOEflJXtJfAfflJSr-tH-^ixfiiK L7c 
lft»!:«««a*©fcr-^Sr*Hi-f*#^i:Ufc^ r© 

tuism 1 mmmt IBHU©«l*«rlH-5*«iS©J5 2 
«*s***tT43 19 , KT:W:o^Tl l HJfe^ili^ft 
5S5#©#.tftK-f5„ 

[0 0 4 2] H4|C*JV^ IEftlJt°-^«»f£^m¥^2 
8 fi, tfeffi«# I dc©IEftiJSrS^-r 5 *-K2 9 

3 0 t , K Kn y 7°MfMtllSS 3 1 t i "5 

30 «fife$tt-c*i9, ^©fcH^^^:»^]EfIlJt°-^*^j^^Idcp , 
^isws32it ttttiflr # i dc©A#j^s^-r5 

^t-K3 3h ^©S»fEtti7J©t: 0 -^^!il1-Sm 
2©t°-^^WHIi8§3 4 t, KKny^ftftHI 

*OW**SjtiiliQE«tr-^miE I den t LTflHlftliaBSg 

[0 0 4 3] 

40 ^^fti5i-s ^«»a©^tfia«^ffi^rj?(cini^ii 
«»R«l«rW»Sia-et5J:5K:*riW-5 4:*fc % ^r© 

©{sm(c 5 i: v 5 ft!l«i*# i: lcS<5v % mm%> 

mmm, mmimmm, mmmmm&mm^mmm 
■/m^^mmm^mt v ^ 5 »i©fi§££*^mit 

50 t^L#5t©tffe5. 
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im i ] *mw<Dm i mmmzm-t ^»<omm^ v 
m 

[02] mm 

[13] um^M^-ryn-^^^-y 
[04] *mw<D%2mmM*7F-rmimmm 

[0 5] ^*M^1-0ltB^0 
[06] 03*^0 

[07] m»:mmm.mm<Dmm 



(7) 7-177793 
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* [^^fftK] 

^tH#s) , 2 1 njEmm^mm^ 22, 3 emu 

l©t°~^tijIIIS§, 2 3 fif|IJ#?@S&g!g, 2 4, 2 8 

2 6, 3 4l-±M2(Dt°-?%i!ii®% !s 2 7, 3 2 It^ffilJ 
t°-^mm^l±S^> 2 9,3 3 Ji^y ^— K, 31, 
* 3 5B ?4 K K o y ff ®gg Sr^-f. 





